Epoxyeicosanoid Signaling Provides Multi-target Protective Effects on Neurovascular Unit in Rats After Focal Ischemia.
Multiple players are involved in the highly complex pathophysiologic responses after stroke. Therefore, therapeutic approaches that target multiple cellular elements of the neurovascular unit in the damage cascade hold considerable promise for the treatment of stroke. Cytochrome P450 (CYP) epoxygenases metabolize arachidonic acid to biologically active eicosanoids called epoxyeicosatrienoic acids (EETs), which are further converted by soluble epoxide hydrolase (sEH) to less bioactive diols. EETs have been shown to exert direct cytoprotective effects upon several individual components of the neurovascular unit under simulated ischemic conditions in vitro. However, the cellular mechanism underlying EET-mediated neuroprotective effects after ischemia remains to be clarified. In this study, we investigated the effects of 14,15-EET and 12-(3-adamantan-1-yl-ureido)dodecanoic acid (AUDA), a selective inhibitor of sEH, on multiple elements of neurovascular unit of the rat brain after middle cerebral artery occlusion-induced focal ischemia. The results showed that exogenous administration of 14,15-EET or AUDA could suppress astrogliosis and glial scar formation, inhibit microglia activation and inflammatory response, promote angiogenesis, attenuate neuronal apoptosis and infarct volume, and further promote the behavioral function recovery after focal ischemia. The results suggest that epoxyeicosanoid signaling is a promising multi-mechanism therapeutic target for the treatment of stroke.